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If} (57) Abstract: Apparatus and method for modifying an object with electrons are provided, by which the object can be uniformly 
and efficiently modified with the elecu-ons under a pressure substantially equal to atmospheric pressure even when having a relatively 
wide surface area to be treated. This method uses a cold-cathode electron emitter having the capability of emitting electrons from 
a planar electron emitting portion according to tunnel effect, and preferably comprising a pair of electrodes, and a strong field drift 
layer including nanocrystalline silicon disposed between the electrodes. The object is exposed to electrons emitted from the planar 

^ electron emitting portion by applying a voltage between the electrodes. It is preferred that an energy of the emitted electrons is 
selected from a range of 1 eV to 50 keV, and preferably 1 eV to 100 eV. 



WO 2005/052978 A2 IIIIIIIIIII1H 



PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, S Y, TJ, TM, TN, 
TR, TT, TZ, UA, UG, US, IJZ, VC, VN, YIJ, ZA, ZM, ZW. 

(84) Designated States (unless otfie.rwise indicated, for every 
kind of regional protection available): ARIPO (BW. Gil, 
GM, K li, LS, MW, MZ, NA, SD, SL, SZ, TZ. UG, ZM, 
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD. RU, TJ. TM), 
European (AT, BE, BG, CH ; CY, CZ, DE, OK, EE, ES, FI, 
FR, GB, GR, I-fU, IE, IS, IT, LU, MC, NL, PL, PT, RO, SE, 



SL SK, TR), OAPI (BF, BJ, CF, CG, CT, CM, GA, GN, GQ, 
GW, Ml., MR, NE, SN, TD, TG). 

Published: 

— without international search report and to be republished 
upon receipt of that report 

For two- letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



